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Xi, Xi,....,x,i, as obtained from this system of equations. 

Differentiating these equations, we have respectively, 

\dej AdoJ '■••'■' \de J ~ (i-e»cos»^7p"' {i-e^cos^o^y ' 

5'e*8in'6'jCos*6'g 
■■■■' (l-e'cos" #,)'■' ■■■•^^'' 

By means of the formula for the rectification of plane curves repre- 
sented by polar co-ordinates, we have from (2) 

Jo Jo (1— e*eos*6',> 

Jo Jo |1— e*C0S*t'j)5 

Jo'^'-Vo (rii^JOS^,)^ *'" 

J /** -* }o (l-.»cos«^JS ^*« ' 

Jo Jo (1— «*C08»#5)? " 

Jo Jt (1— e^cos**?,)? 

Jo Jn (l--«*COS«6',)' " 

The evaluation of the thirty-two integrals indicated in (1) is a labor 
sufficient to discourage even a mathematical Hercules. 

6. Propoaad by J. F. W. SOHEFFER, A. M., HsgentowB, Harylutd- 

Find the average length of alii the diameters that can be drawn in a (;lven 
ellipse. 

Solvtion by F. P. MATZ, H. St., Fb« D., Professor of Hathematios and Astronomy in Now 'Windsor 
Oollege, New Windsor. Maryland. 

Let 2r represent any diameter; then from the central-polar equation of 
the ellipse, r* = j—^^-^ , we have 2r-=;j^^-^|^^-^5^ , 



dr _ be^ sin co s ff 
dff ~ (i^« cos" 



'8 ^ A^ -% //' l-g''(2-e')cos» e \ 

ff)f 5 ^"'^ de ~^ \\ n-e* cos* ey / ' 



Since the number of diaineiters that can be drawn in an elliptic quad- 
rant is proportional to the length of the elliptic arc bounding that quadrant, 
the required average length becomes 
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,iT^/[l-g8(2-g8)co8' 61] 



Jo (l-«^cos^#)« "^ jo (l-««co8='e)? 

Representing e*(2— e*) by /> and expanding, 
n o7 /'^''(l— i^co8*(?— i^'cos***— I'j^'cos'^'— ,|,;)*cos'(9— etc.) T/, 

x>==26 J ^ (i-,*co8»^r 

= 25 r''[l+i6«(2+e2)cos26'+K(4+12««-e»)cos*6'+TV'(-8f52e« 
-10e«+(S«)cos«6'+yig<j«(-272 + 800e^-364:e*+56e«-5e«)cos«6'+etc.]c^6' 

-9e* + 6;«)cos«^+ih««(-261 + 664e*-222e* + 28e«-5e«)cos»6'+etc.M6' 
^9A A + ig'(2+<g'') + 8V ' (4+12g '-« *) + gU^°(-8 + 52g ' -10e<+g») \ 

which is the required average length. 

Cor. — Put e=i; then substitute and reduce, we obtain 

Z>=i—^ of 25=1.07563 times 2&=l,076x2J=|^(of the minor axis of 

the given ellipse). 

This problem was also solved by Professors SC'HEFFEB and ZEBR. Professor MATZ seni In three 
different solutions. 



PROBLEMS. 



13. Proposed by I. L. BE7ERA0S, Monterey, Virginia 

Find the mean values of tlie roots ol tlie quadratic a!2—«a;+5=!0, the roots 
being Icnown to be real, but b being unknown and positive. 

U. Proposed by OHARLiiS £. MTSfiS, Canton, Ohio. 

J of all the mellons in a patch are not ripe, and i of all the mellons in the 
same patch are rotten, the remainder being good. If a man enters the patch on a 
dark night and takes a mellon at random, what is the probability that he will get a 
good one? 

15. Proposed by J. ?■ HATZ, M. So., Pli. D., Professor of Mathematics and Astronomy in 
New Windsor Oollege, New Windsor, Maryland. 

Todhunter proposes: "From a point in the circumference of a circular field a 
projectile is thrown at random with a given velocity, which is such that the diameter 
of the field is equal to the greatest range of the projectile; prove the chance of its 
falling within the field, is (7=2-i— 27r-J(v^2— 1),=.236+." Is this result per- 
fectly correct as to fact? 



